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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Refining engineering plastics characterized by constructing a bridge and changing the 
mixture of engineering plastics and fluororesin. 

[Claim 2] Refining engineering plastics of claim 1 as which said engineering plastics are chosen 
from from among polyimide, polyether imide, polyamidoimide, a polyether ketone, a polyether 
ether ketone, polyphenylene sulfide, Pori Sail John, a polyether ape phone, polyoxybenzoyl ester, 
and liquid crystal polyester. 

[Claim 3] Refining engineering plastics of claims 1 or 2 said whose fluororesin is a 
tetrafluoroethylene polymer, a perfluoro (alkyl ether) copolymer, or a hexafluoropropylene 
copolymer. 

[Claim 4] Refining engineering plastics of claims 1 or 2 said whose fluororesin is the copolymer of 
polytetrafluoroethylene, tetrafluoroethylene, and perfluoro (alkyl ether), or the copolymer of 
tetrafluoroethylene and hexafluoropropylene. 

[Claim 5] The manufacture approach of the refining engineering plastics characterized by 
consisting of the mixed step mixed with engineering plastics and fluororesin, and the step of the 
bridge formation over which said mixed engineering plastics and said fluororesin are made to 
construct a bridge at the temperature over which they can construct a bridge in the 
manufacture approach of the refining engineering plastics containing the organic polymer which 
has a fluorine atom. 

[Claim 6] The step of said bridge formation is the manufacture approach of said engineering 
plastics and the refining engineering plastics of claim 5 which are the steps over which said 
fluororesin is made to construct a bridge at the temperature beyond the crystalline melting point 
of said fluororesin. 

[Claim 7] The step of said bridge formation is the manufacture approach of of the claim 5 or the 
refining engineering plastics of 6 which is the steps which make said engineering plastics and 
said fluororesin construct a bridge over the basis of the oxygen tension of 10 or less torrs. 
[Claim 8] The step of said bridge formation is the manufacture approach of of the claims 5 and 6 
or the refining engineering plastics of 7 which is the steps over which said engineering plastics 
and said fluororesin are made to construct a bridge by ionizing radiation. 
[Claim 9] The step of said bridge formation is the manufacture approach of said engineering 
plastics and the refining engineering plastics of claim 8 which are the steps over which said 
fluororesin is made to construct a bridge by the X-ray, the gamma ray, the electron ray, and the 
ionizing radiation chosen from a high energy ion bundle. 

[Claim 10] The step of said bridge formation is the manufacture approach of said engineering 
plastics and the engineering plastics of claims 5, 6, or 7 which are the steps over which said 
fluororesin is made to construct a bridge with a neutron beam. 

[Claim 11] claim 5 whose steps of said mixing are 95 thru/or a step mixed 70% of the weight 
about 5 thru/or 30 % of the weight and said fluororesin in said engineering plastics thru/or 10 — 
the manufacture approach of one of refining engineering plastics. 

[Claim 12] Mold goods characterized by constructing a bridge and changing the mold goods 
containing engineering plastics and fluororesin. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mold goods which used refining engineering 
plastics, its manufacture approach, and it. It is related with the refining engineering plastics 
which have improved abrasion resistance especially, its manufacture approach, and the mold 
goods using it. 
[0002] 

[Description of the Prior Art] Especially engineering plastics are the generic names of the 
plastics widely used for the field of a machine, the electrical and electric equipment, and others 
as an ingredient of the components of which it excels in a mechanical strength (tough nature) or 
thermal resistance among plastics, and endurance is required. 

[0003] Since plug (**) ** by the contact part with a partner's member with the big ingredient of 
a slide member is added, the thing which has sufficiently large abrasion resistance is required 
sufficiently low [ coefficient of friction ] also among engineering plastics. 
[0004] In order to reduce coefficient of friction of engineering plastics, adding 
polytetrafluoroethylene as lubricant is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it adds polytetrafluoroethylene to 
engineering plastics, improvement with abrasion resistance sufficient by coefficient of friction 
just falling is not obtained. 

[0006] Therefore, the object of this invention is to offer the refining engineering plastics whose 
abrasion resistance improved. 

[0007] Moreover, the object of this invention is to offer the manufacture approach of refining 
engineering plastics whose abrasion resistance improved. 

[0008] Other objects of this invention are to offer the mold goods of the refining engineering 

plastics whose abrasion resistance improved. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the refining 
engineering plastics of this invention are characterized by constructing a bridge and changing the 
mixture of engineering plastics and fluororesin. Refining engineering plastics are excellent in a 
mechanical strength and thermal resistance, and its coefficient of friction is low and they mean 
the plastics with which abrasion resistance has been improved if needed. 

[0010] Moreover, it is characterized by this invention consisting of the mixed step mixed with 
engineering plastics and fluororesin, and the step of the mixed engineering plastics and the 
bridge formation over which fluororesin is made to construct a bridge at the temperature over 
which they can construct a bridge in the manufacture approach of the refining engineering 
plastics containing the organic polymer which has a fluorine atom in order to attain the above- 
mentioned object. 

[001 1] Moreover, the mold goods of this invention are characterized by constructing a bridge and 
changing the mold goods containing engineering plastics and fluororesin in the mold goods of 
refining engineering plastics in order to attain the above-mentioned object. 
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[0012] Polyimide, polyether imide, polyamidoimide, a polyether ketone, a polyether ether ketone, 

poiyphenylene sulfide, Pori Sail John, a polyether ape phone, polyoxybenzoyl ester, and liquid 

crystal polyester are included by the engineering plastics of this invention. 

[001 3] Fluororesin is the copolymer of polytetrafluoroethylene, tetrafluoroethylene, the 

copolymer of perfluoro (alkyl ether) and tetrafluoroethylene, the copolymer of 

hexafluoropropylene and tetrafluoroethylene, and copolymerization components other than the 

above. 

[0014] the copolymer of tetrafluoroethylene — copolymerization components, such as perfluoro 
(alkyl vinyl ether), hexafluoropropylene, ethylene (perfluoroalkyl), and chlorotrifluoroethylene, — 
less than [ 1 mol % ] — it can contain. The still more nearly other copolymerization component 
can also be included. 

[0015] Engineering plastics and the temperature which can construct a bridge for fluororesin are 
the temperature beyond the crystalline melting point of fluororesin. Preferably, they are 10 
thru/or temperature high 30 degrees C from the crystalline melting point of fluororesin. While 
this makes molecular motion of fluororesin active and promotes bridge formation, it is for 
preventing depolymerization by heat. Moreover, it is also for not making difficult grinding of the 
refining engineering plastics after bridge formation. 
[0016] 

[Embodiment of the Invention] Bridge formation of engineering plastics and fluororesin is 
performed by irradiating ionizing radiation and a neutron beam. Ionizing radiation is an X-ray, a 
gamma ray, an electron ray, and a high energy ion bundle. The dose of ionizing radiation is 
chosen from the range from 1kGy to 10MG(ies). It is appropriate to perform bridge formation by 
ionizing-radiation exposure on the basis of the oxygen tension of 10 or less torrs. 
[0017] It is appropriate to perform bridge formation of engineering plastics and fluororesin on the 
basis of the whole existence of 5 thru/or 30% of the weight of fluororesin. At less than 5 % of the 
weight, wear-resistant sufficient improvement is not obtained, but if the fluororesin exceeding 30 
% of the weight is added, the mechanical strength (tough nature) of the refining engineering 
plastics after bridge formation will be spoiled remarkably. 

[0018] as mentioned above, bridge formation of engineering plastics and fluororesin — the 
temperature beyond the crystalline melting point of fluororesin — although preferably carried out 
at 10 thru/or temperature high 30 degrees C from it, the crystalline melting point of 
polytetrafluoroethylene is [ the crystalline melting point of 310 degrees C and a typical 
tetrafluoroethylene-hexafluoropropylene copolymer of the crystalline melting point of 327 
degrees C and a typical tetrafluoroethylene-perfluoro (alkyl ether) copolymer ] 275 degrees C, 
for example. 

[0019] An antioxidant, a thermostabilizer, an ultraviolet ray absorbent, a flame retarder, a 

coloring agent, etc. may also be included in refining engineering plastics. 

[0020] the refining engineering plastics of this invention — ****** (**) ****** f se al 

components, packing (**), a gasket, and the container for semi-conductor manufacture — said - 

- business — it is useful as an ingredient of mold goods, such as a fixture. 

[0021] 

[Example] An example shows the effectiveness of this invention concretely below. 

Five sorts of pellets of the presentation shown in a table 1 were manufactured using the 

[example] 40mm biaxial extruder. Among a table, in a polyether ether ketone and PI, polyimide 

and PTFE show polytetrafluoroethylene and FEP shows [ PEEK ] the copolymer of 

tetrafluoroethylene and hexafluoropropylene. As PEEK, 450P of Mitsui Toatsu Chemicals were 

used as the companies AURUM450 and PTFE, and NP-20 of Dupont-Mitsui Fluorochemicals 

were used as PI as KT400H (particle diameter of 25 microns) of Kitamura, Inc., and FEP. 

[0022] 

[A table 1] 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgLejje 



2007/08/28 



JP.2002-146202.A [DETAILED DESCRIPTION] 



3/5 V 











Otitis finl A 


"tor-toil c; 














r e, i_ rS. 




o D 


o U 






P I 








9 2 


8 2 


PTFE 


1 0 


1 5 


2 0 


8 




F E P 










1 8 


BBItttaOcGy) 


10 0 


9 0 


8 0 


10 0 


7 0 



[0023] In an example 1 thru/or 3 (PEEK pellet), it extruded, temperature was extruded in 390 
degrees C and the examples 4 and 5 (PI pellet), and temperature was made into 400 degrees C. 
It kneaded by screw-speed 15rpm of an extruder, and the round-head pellet of 2mmphi was 
made. The pellet was fabricated by pressure 20MPa to 30mmphi and a rod with a height of 30mm 
using the electric heat press of the same temperature as extrusion temperature. 
[0024] The gamma ray of the dosage shown in a table 1 was irradiated, and the macromolecule 
was made to construct a bridge over each rod. In the nitrogen-gas-atmosphere mind of oxygen 
density 0.5torr, in an example 1 thru/or 4 (PTFE addition), it irradiated at the temperature of 340 
degrees C, and irradiated at 290 degrees C by the example 5 (FEP addition). 
[0025] Cutting of each rod was carried out after the exposure, 30mmphi and a sheet with a 
thickness of 0.5mm were manufactured, and the abrasion test and the tensile test were 
performed about each sheet. Thrust mold friction abrasion test equipment is used for an 
abrasion test, and it is JIS. According to K7218, the pressure of 0.2MPa(s) was applied to each 
sheet in the cylindrical ring (outer-diameter 25.6mmphi, bore 20.6mmphi), and it carried out at 
the rate of per minute 50m. the product PV value of a pressure and a rate — 10 MPa-m/min it 
is . 

[0026] weight reduction of the specimen after 25-hour friction — measuring — the ratio from 
weight reduction — coefficient of friction was computed for abrasion loss from frictional force. A 
result is shown in a table 2 with a presentation and quantity of radiation. 

[0027] A tensile test is JIS. According to K71 13, the test piece was pierced using the No. 1 mold 

small scale test piece dumbbell 1 (1/5), and it carried out at the tension rate of per minute 20m 

using the automatic tension tester (cage en tech RTC-1310). The result was collectively shown 

in a table 2. 

[0028] 

[A table 2] 



http:/ / www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije 



2007/08/28 



JP.2002-146202.A [DETAILED DESCRIPTION] 



4/5 ^— v 





mmmi 


mmm 2 




mmm 4 


mmm s 


f&ft mam 

PEEK 
P I 

PTFE 


9 0 
1 0 


8 5 
1 5 


R 0 
2 0 


9 2 
8 

1 R 

JL O 


8 2 




10 0 


9 0 


8 0 


10 0 


7 0 


(X 1 OW/N-m) 


3 2 
0. 2 6 


1 5 
0.2 4 


8 

0.2 1 


6 7 
0.2 4 


9 5 
0. 19 


(MP a) 


6 4.9 
6 0 


6 0.7 
5 0 


5 7.2 
4 0 


6 7.8 
6 0 


4 9.3 
5 0 



[0029] By the [example of comparison] example 1 thru/or the same approach as 5, two sorts of 
pellets of the presentation shown in a table 3 were manufactured, and the gamma ray of the 
quantity of radiation shown in a table 3 was irradiated (the example 2 of a comparison has no 
exposure). Two sorts of specimens (examples 1 and 2 of a comparison) were created by the 
same approach as the sample of an example, and the abrasion test and the tensile test were 
performed. A result is shown in a table 3 with a presentation and quantity of radiation 
[0030] 



[A table 3] 





uomi 


nam 2 


PEEK 
PTFE 


10 0 


8 5 
1 5 


BB»«fi(kGy) 


10 0 


0 


ttmnm 

(X 1 0%m 3 /N-m) 


6 6 0 0 
0.6 0 


5 8 0 
0.2 1 


(MP a) 
WZS (*) 


8 5.1 
9 0 


5 3.6 
4 0 



[0031] clear from a table 2 and a table 3 — as — an example 1 thru/or 5 — the examples 1 and 
2 of a comparison — comparing — a ratio — abrasion loss is far small and coefficient of friction 
is small compared with the example 1 (with no fluororesin) of a comparison. Tensile strength is 
the example 2 of a comparison which does not carry out gamma irradiation, and more than an 
EQC. The amount of elongation is small a little compared with the example 1 (with no fluororesin) 
of a comparison, the example 1 of a comparison which does not construct a bridge with 
fluororesin — coefficient of friction — large — a ratio — abrasion loss is remarkably large. 
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[0032] 

[Effect of the Invention] According to this invention, the refining engineering plastics whose 
abrasion resistance improved are obtained. The refining engineering plastics of this invention 
depend this on consisting of the bridge formation object of engineering plastics and fluororesin. 
[0033] Moreover, according to this invention, the manufacture approach of refining engineering 
plastics whose abrasion resistance improved is offered. This is based on making engineering 
plastics construct a bridge at it, the fluororesin which can construct a bridge, and the 
temperature for which a bridge can be constructed by the manufacture approach of the refining 
engineering plastics of this invention. 

[0034] The refining engineering-plastics mold goods of this invention have the outstanding 
lubricity originating in low coefficient of friction, and, moreover, have abrasion resistance. 
Therefore, application of engineering plastics is expanded to the field of the mold goods with 
which abrasion resistance is demanded strongly. 



[Translation done.] 
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